Resume -Les structures fines observees dans le spectre Auger de divers materiaux (Fe, Co, Ni, Cu) ont QtB exploitees avec le formalisme dfEXAFS. Leurs transformees de Fourier permettent de d6duire la distance interatomique des premiers voisins qui est en bon accord avec les resultats obtenus par la technique EXAFS effectuee a l'aide du rayonnement synchrotron.
INTRODUCTION
Auger electron spectroscopy (AES) is the most currently used technique in order to get information on the chemical composition of the outermost layers of the surface. However the AES technique so far could not provide easily structural information on the investigated samples. The lack of this structural potentiality can now be bridged over thanks to the findings we present in this paper. We demonstrate here that fine structures related to a core-valence-valence ( C W ) Auger transition are detectable in Auger spectra/l/. They extended on several hundreds of eV above the investigated C W Auger lines. We interpret these extended fine Auger structures (EXFAS) as originated from the same interference process which produces extended x ray absorption fine structures (EXAFS) usually observed in the x ray photoabsorption spectra 121. From the Fourier analysis of our EXFAS spectra, we obtain the radial atomic distribution F(R) of the samples, conferring therefore to the conventional AES technique new capabilities as a surface sensitive structural probe. This is a new approach to local geometry determination to be compared to other fine structures recently observed in energy loss spectra (EELFS) 1 3 1 . Fig. 1 schematizes various fine structures found in the electron yield distribution, near the core edge region (as used in EELFS technique) and above Auger transition (as used in EXFAS technique discussed here).
RESULTS AND DISCUSSION
Single crystals, polycrystals and evaporated films were prepared in a ultra-high vacuum chamber. Fig. 2 (a) shows the extended fine Auger structure spectra for a clean Cu(ll1) surface as a function of the kinetic energy. The upper part corresponds to the conventional dN(E)/dE Auger mode (first derivative N' (E)). The lower part corresponds to the second derivative dZN(~)/dEZ mode (Ntf(E)) in order to improve the fine structure-to-background ratio. The spectra display several extended fine features far from the M23 W Auger lines.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1986839 C8-210 JOURNAL DE PHYSIQUE These structures have been observed by other authors /4/ who associated these features to a diffraction effect and no quantitative structural analysis has been achieved. In contrast, we assign these oscillating structures to the same interference process giving rise to EXAFS oscillations. Using therefore the EXAFS analysis procedure, the raw data were background substracted (dotted line in Fig. 2(a) cobalt.
We summarize in Fig. 6 the mechanisms underlaying the physical origin of the fine structures observed in Auger spectra. Fig. 6 (a) reminds the well-known EXAFS mechanisms. Fig. 6 (b) explains the usual Auger process. In this C W Auger transition, one (valence) electron fills an initial core hole and a second electron (Auger) is emitted from the solid. The kinetic energy of the escaping Auger electron is given by :
(1 neglecting the final. state hole-hole interaction. The initial core hole in the Auger process was created under primary electron irradiation (energy Ep). The ejected core electron could fill either the empty states A above EF (excited states in the sample) orland get out into the vacuum. Now if the first electron filling the initial core hole does not come from the valence band as in the C W Auger process (Fig. 6(b) ) but from another state at energy A above EF (Fig. 6(c) ) initially filled by the ejected core electron, then the escaping Auger electron will gain an energy A + E (V1)
according to :
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Moreover if the excited A states of the first electron are EXAFS like modulated in energy, then the measured Auger kinetic energy of the second (valence) electron will contain entirely the EXAFS structures. So we are probing the EXAFS like interference effect experienced by the first electron in its excited state A through the emission of the second (valence) electron. All excited A states above EF with an energy lower than Amax = Ep -E (C) can be filled by this technique. More detailed calculations will be published elsewhere 171.
In conclusion, extended fine structures detected in the C W Auger spectra are interpreted as due to an EXAFS-like effect experienced by one of the two electrons which enter in the Auger process. These EXFAS features confer to the conventional Auger technique new capabilities in the surface structural determination.
